Transcriptional characterization of the Notch signaling pathway in rodent multipotent adult progenitor cells.
The Notch signaling pathway is a multifunctional, evolutionarily conserved pathway, which plays an important role in development as well as stem cell biology. Multipotent adult progenitor cells (MAPCs) represent a unique stem cell population, which is capable of differentiating into cell types of the ectodermal, mesodermal and endodermal lineages in vitro, and contribute to most somatic cell types in vivo. Our aim was to characterize the gene expression of Notch signaling elements in rodent MAPCs. We show that transcripts for Notch-receptors, ligands, regulatory molecules of the pathway and the Hairy/Enhancer of Split-1 (HES-1) target gene are present in mouse and rat low-Oct4 MAPCs. We found that mouse Notch3 and rat Notch1 transcripts increased when cells were cultured at high density for 48 to 96 hours. HES-1 and HES-related transcription factor-1 (HERP-1), transcriptional targets of Notch-signaling, were both elicited by immobilized Delta1 ligand. In addition, mRNA for Notch1 and Notch3 was also induced by Notch-signaling, suggesting the presence of regulatory feedback loops. Slight differences between mouse and rat derived MAPCs suggest that the exact function, transcriptional regulation and the fine-tuning of the signal may be species specific. Taken together, we characterized the gene expression profile of the Notch pathway in rodent low-Oct4-MAPCs, and showed that the pathway is functional and can be modulated. Our results provide an additional tool and a further basis for a better understanding of stem cell biology.